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DETERMINATION OF BENCH-TEST FLOW RATES

The flow rate for each of several different sets of assumptions was calculated as presented
below. The "pros" and "cons" ofeach set of assumptions was considered. The assumed
tributary area to the catch basin is 10,000 ft2 (about 4 catch basins per acre)
Use the mean rainfall intensity: Reflects the understanding that 60% of rainfall falls at
an intensity less than 0.1 in/hour; loosely defined as the "mean intensity".

~ lO.4GPM

(I) Most representative of the area's rainfall rates
(2) Low flow eases the logistics of the bench testing

Use the peak period of the annual mean storm: Use the peak 20 minute period of the
mean storm (0.50 inches in 24 hours) assuming a pattern of the SCS Type IA storm. With
this assumption, 18% of the rainfall occurs in the peak 20 minute period.

28 GPM

(I) Represents the extreme period of the average condition.

(I) Increases logistics requirements of the bench test.
(2) Not representative of anything in particular.

Use a flow rate representative of research on other BMPs: Use a flow rate that is
similar to those observed in the research of other Treatment BlvfPs. Storm depths
examined in the grass swale work at Mountlake Terrace varied from 0.17 to 1.25 inches
over a duration range of 3 to 11.5 hours, for a range of average intensity per storm of 0.04
to 0.20 inches per hour. Given that the test area was only about 44% impervious, this
translates to a storm depth ofabout 0.02 to 0.09 inches per hour, or a runoff rate of about
2 to 9 gpm for a 10,000 ft.2 catchment.

~ StO IOgpm

(I) Allows comparison ofperfonnance to grass swale research.
(2) Low flow eases the logistics of the bench testing
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Use average flow rate of the 6-month storm: Storm depth of 0.65 inches over 24
hours, or an average intensity of 0.027 inches per hour.

~ 2.8 gpm

(I) Represents the DOE design stOrnl
(2) Low flow eases the logistics of the bench testing

Use the peak of the 6-month storm: Using Rational Method; Q = CIA with C = 0.9, I =
0.60 inches/hour and A = 0.25 acres.

EillK 61 GPM

(I) Represents the extreme period of the DOE design storm. Therefore, if the
inserts can perform 8;t this rate, they are able to perform throughout the DOE
design stQrm.

(I) Increases logistics requirements of the bench test.

Summation: Selecting a flow between 5 and 10 gpm seems the most appropriate. It
reasonable represents the average condition, and is similar to flow rate of on other local
research project. This range lies between the average and peak of the 6-month storm.

DETERMINA TION OF FLOW RATE FOR THE TREATMENT AREA TEST

Use the peak of the 6-month storm: Using Rational Method; Q = CIA with C = 0.9, I =
0.60 inches/hour and A = 0.25 acres.

~ 61GPM

DETERMINAnON OF FLOW RATE FOR THE OVERFLOW CAPACItY TEST

Consideration of grate capacity:

O

It

.

It

Using 18" by 24" catch basin

Grate consists of 16 slots (two parallel rows, 8 each)

Each slot 3!4" by 9 1h"

V4 acre catchment

Q = 3PD1.5

D = depth ofwater over the grate

p = grate perimeter
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Using a depth of 0... feet

Q = 3x(4x9.5+16xO.75)(0.1)1.5/12

Q = 0.4 cfs = 177 gpm

Using a depth of 0.4 feet

Q = 3.16 cfs = 1,418 gpm

ConsideratiQn of outlet capacity:

8" outlet

0.5% slope

no surcharge

.

.

.

From pipe diagram, the capacity is about 300 gpm.
Summation: Use the flow rate that represents the capacity of the grate without flooding.
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Raw data from each of the bench tests are presented in the following pages. Analytical
methods and reporting limits are provided in Tables 9.

Table 9. Analytical Methods and Detection Limits.

WATER

Parameter Method Units ReQorting Limit
Oil and Grease 413.2 mg/I 1.0
Total Suspended Solids 160.2 mg/I 5.0
Turbidity 180.1 NTU 1.0

-Total & Dissolved Zinc 289.1 .mg/I .04
Total Lead 239.2 mg/I .002
Total & Dissolved Copper 220.2 mg/I .001
Total Phosphorus ICP mg/I .05
Hardness 130.2 mg/I 1.0

SED IMENT

Parameter Method Units ReQorting Limit
TPH WTPH418.1 mg/kg
PAH 8310 mg/kg
Total Metals mg/kg dry

As 7060 0.100
Cd 7130 0.005
Cr 7190 0.050
Cu 7210 0.050
Pb 7420 0.050
Ni 7520 0.050
Zn 7950 0.025
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Studyobjective: The objective of the study was to detennine if a catch basin insert will
improve the performance of a catch basin. The approach was to compare the amount of
sediment removed by sumps without the overlying insert to catch basins with an insert.

Test site: The test site is a 10 acre area, recently developed. The site is used for the
storage of containers. Inserts (Storrnwater Services, Type 1) were placed in nine catch
basins; nine additional catch basins were used as control sites. The sump dimensions are
20" by 24"; the depth of the sumps ranged from 3.5 to 5 feet below the invert of the
outlet.

Test procedure: The sumps were cleaned and the inserts were installed on February 4,
1994 to begin the experiment. The sumps and inserts were cleaned again on July 8, 1994
to end the experiment. Sediment removed from the sumps with inserts, including the
sediment in the inserts, was kept separate from the sediment removed from the sumps
witnout inserts. The removed sediment was air dried and weighed.

The inserts were periodically observed to ascertain if accumulation-washout was occurring
in the inserts. The observations suggest that accumulation-washout was not occurring as
the depth of the sediment gradually increased through the period of the experiment.

Results: The amount of sediment removed by the inserts was 200 pounds; the sediment
removed by the underlying sumps was 270 pounds. Therefore, a total of 470 pounds was
removed by the catch basins with inserts or about 47 pounds by each catch basin. The
sumps in the seven catch basins without inserts removed about 330 pounds or 47 pounds
per catch basin sump.

A size distribution analysis was done of sediment from the inserts and the sumps. The data
shown below indicate no difference in the size distribution. Most of the captured sediment
was sand.

I Size Fraction Sumo SedimentInsert Sediment
Gravel
Sand
Silt
Clav

18.1

66.0

6.4

9.5

Conclusion: The experiment found that a catch basin in combination with an insert
perfonned no more effectively than just the sump.

There is some question as to the applicability of these results to other sites. Midway
during the experiment it was discovered that the test site was unique with two respects.
First, portions of the site are unpaved. The site has designated areas for the containers;
these areas are composed of a designed gravel mix. The lanes between the designated

19.0

66.1

6.0

8.9



storage areas through which the containers are moved are paved. It was noticed that
during rainy periods when the container-movers (call top-picks) move off the paved area,
the wheels "pump" sediment to the surface which is then washed onto the pavement and
into the catch basins. In addition, the paved areas are washed daily during dry periods to
prevent fugitive dust emissions. The site is therefore unusual with regard to the amount
sediment washed from a developed site and the presence of pavement washing.

It is also noted that the sumps present at this site meet the criteria that USEP A ( 1977) has
found necessary ~o effectively remove sediments; the USEP A recommends that both the
width and depth of the sump be at least four times the diameter of the outlet pipe. Sumps
at the Port site meet these criteria. However, where the sump is much smaller and does
not meet the recommended criteria an insert may improve the overall performance. The
inserts in this study did remove a significant amount of sediment.

Observations on the removal mechanisms: The volume of the sumps range from 10 to
20 cubic feet whereas the inserts .units have a volume of only about one cubic feet. Despite
their relatively small volume the inserts represented about 43% of the perfonnance. That
t~e inserts played such a significant role suggests that the majority of removal occurs
during the wash-off period, rather than between wash-off periods. If so, removal is a
function of insert ( or sump) surface area ( overflow rate) rather than insert ( or sump )
volume. The surface area of each tray is essentially the same surface area as the sumps
(about 2 versus about 3.3 ft2, respectively); therefore, whatever the sumps are capable of
capturing the trays can also remove; and conversely, whatever is removed by the trays is
not available to be removed by the sumps. This is perhaps reasonable since wash-down
occurs several times each day and therefore there is little time for settling to occur
between wash-down events. That removal occurs primarily during wash-off is suggested
by the size distribution analysis: 75% of the captured material is sand and gravel.

Other observations:

1
2

3

4

5

6

Clogging of the filter fabric occurred quickly, within a few days of replacement.
Accumulation appeared to gradually build over the four month period. There did not
appear to be a cycle of accumulation and washout.
However, washout does appear to occur around the edges and the outlet ofihe upper
tray. The accumulation is much deeper in the center of the upper tray.
Little accumulation occurred in the lower tray, even though by May 251h it seemed that
the upper tray in many of the units was "full".
It seems that for this site the units need to cleaned only twice yearly, and only the
upper tray. The lower tray need only be cleaned once yearly or once every two years.
The units were easily serviced: just remove the trays and "tap" the material into a
garbage can; and replace the fabric. Total time of about five minutes per unit. One
person is quite capable of doing the maintenance.
The units are not "water-tight". Leakage occurs between the catch basin rim and the
adaDter .
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